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Mr, Jolm Jones, P.E. 
Directpr of Re^lator^^^ 
^^erte^us Speciaitie^^^^ Mc, 
300 N. Meridian Street, Suite 1500 
Indiaiiapolis, IN 46204 

Re: JReYiew of SjS/AECQ GrouhdWater Model 
Update dated June 30,2008 
Reilly Tar & Chemical Superfund Site 
St. LOuis Park, Minnesota 

Dear Mr. Jones: 

August Mack is pleased to provide Vertellus Specialties Inc. (Vertellus) with bur review 
of the STS/AECOM groundwater flow model entitled "Reilly Tar Site/Meadowbrook 
Groundwater Model Update" dated June 30, 2008 (groundwater model). Our analysis 
of the groimdwater model is provided in the following sections. 

Groundwater Modeling Review 
August Mack has examined the groundwater model results presented in 
STS/ AECOM's June 30, 2008 report. Based upon our examination of tlie report, August 
Mack has identified a number of estimating teclmiques and conservative assumptions 
that create issues with the groimdwater modeling results that impact tlie model's ability 
to reasonably predict the eventual fate and transport of PAH compounds at the cities of 
St. Louis Park and Edina. 

First, the MODFLOW model used to examine the groundwater flow and contaminant 
movement does not accurately or reasonably model fractured flow regimes. 
MODFLOW is intended for use with homogeneous and isotropic gromidwater flow 
conditions. The modeling report indicates that the Prairie du Chien/Jordan Aquifer 
System (OPCJ) is a fractured bedrock aquifer. A finite element model such as FEFLOW 
is generally a more appropriate groundwater flow model for fractured flow. 

Next, the modeling efforts described in the report is based upon the movement of 
volatile organic compounds (specifically chlorinated solvents) and not PAHs. ReUly is 
not a source of the VOCs discussed in the reports. The stated purpose of the model is to 
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"evaluate migration of the St Lqms Plark centered QP0 Aguifer VM 
the City of Ediria" and hlsp to "eyaluate yariQus rernedial actions tp preyent the VQG 
pltiihe frdhi feachihg the-Edina-OPGJ miuudparw^^^ Although the rep states that 
the VDC pluihe was fduhd to icoincide to ^ large extent Jiyitii' the P/^ phiWe/ rhe 
groundwater movement of PAHs is much different (primarily slower) than the 
movement of VOGs due to tlie different chemical characteristics of the two contaminant 
classes. For tlnis and many other reasons presented herein, no conclusions concerning 
the potential movement of PAH in groundwater beneath the site or towards the Gity of 
Edina municipal wells should be inferred from the model. It is also unreasonable to 
predict the maximum future PAH concentrations at EW-13 and whether tlaey wiU ever 
exceed DWG levels based upon the modeling results. 

Next, the groundwater model was calibrated to the fewest water level measurements 
possible to determine a grpundwater flow direction. The report indicates that for 
approximately two montlis in 2007 the groundwater flowed from St. Louis Park 
towards the City of Edina. The majority of the year, groundwater flow does not flow 
directly from St. Louis Park towards tire Gity of Edina but frequently changes flow 
direction. Tliis actual 10 month per year flow direction data which is away from the 
Edina weUs was not accopnted for in the model and only two months of water level 
readings (16% of a year) from tliree monitoring wells were used to calibrate the model 
and predict groimdwater/cbntaminant movement. Three (3) monitoring well data 
collection points represent a very small calibration set for a flow model that represents 
the large area (apprpximately 54 square miles) used in the model. Using tluee 
caHbration wells for 54 square miles (prte well per 18 square miles) caiihot provide a 
calibrated flow model that can be used to predict grpundwater flow pr contaminant 
movement to any degree of accuracy. According to the modeling report "tliis 
calculated calibration goal is based on the assumption of a uniform hydraulic gradient 
between tlte three wells - this is most likely an assumption only crudely correspondirig 
to the real system conditions." 

As also stated in the modeling report "It is important to note that the results of 
predictive simulations discussed below are very conservative (they tend tp over-
predict VOC movement to the wells) because the simulations are based on 
assumption that the average hydraulic conductivity in OPCJ aquifer near the 
boundary between St. Louis Park and Edina calculated for October - November of 
2007 does not change. In fact, as continuous water level monitoring data indicate 
(STS 2008a), hydratilic gradients and groundwater flow direction frequently change, 
cpntribuHng to a significant dispersion of the plume, which in turn results in 
decreasing contaminant concentrations. The predictive simulations explore and 
illustrate the worst case scenarios to identify the potential problems." These 
statements coirfirm our assessment that the model was based upon a very narrow set of 
water level elevation data, the model dpes not accurately predict either groundwater 
movement and certainly cannot and will not predict PAH movement. The model's 
inability to predict the movement of PAH is especially true when the model's crude 
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apjjrpximati^ bf groundw flc^ conditions is used to project poitentiai COritamiriarit 
moy ement Oyer as has been by this modeling effort. 

pie modeling report sl50 quesffons; the location, of the plume even to VClC 
(or FAH) pliime m were nOf inctoed in to repoft. The mOddhrigTepOrt indicates 
the need for additional groundwater samphng in order to provide a current location for 
the soutliern exte;nt of the VOG plmne, jhe modeling report indicates that ff the plume 
is where it is assxim^*^ to be located, the model predicts yOG im 
municipal wells. Tliis is a vital consideration ;fpr deterrmnation of; the need for 
pumping from the SLP-6 and W48 wells to provide hydraulic control to an unrelated 
sOurce(s) of clilorinated constituents. The City of Edina is intending to install two new 
supply wells including ED-20 and eitlier ED^21 or ED-21a (an alternative location for 
ED-21). The modeUng report indicates that SLP-6 and W48 will have no influence upon 
ED-20 and ED-20 has no potential influence on, contaminant migration. However, per 
the simulations, pumping at ED-21a may influence ihe flow regime and aUow well ED-4 
to capture particles (not necessarily contamincurts it should be noted). But the modeling 
report further states that if the current VOG southern boundary is further north (other 
than where it is currently assumed to be located), pumping at ED-21a wiU not cause 
water particles to travel towards ED-4. 

Reverse particle tracking was used to predict tlie potential movement of groundwater 
impacts. However, no fate and transport modeling was used to examine moyeinent of 
contaminants towards the City of Edina municipal supply wells. PAH contaminants do 
not rnove in the sanie manner or at the same rate as groundwater. Reverse particle 
tracking predicts the possible extent of capture zones around recovery weUs but this 
prediction is dependent upon an accurate groimdwater flow model. This rrtethod 
requires for impacts to be located within the potential capture zones for contaminant 
migration to a particular pumping well to occur. For reasons previously discussed, to 
accuracy of the groundwater flow model is questionable. Also, since no PAH specific 
modeling was performed, the potential impacts of PAHS to the City of Edina municipal 
wells are unknown. 

Based upon our analysis of the groundwater model results, the pumpirig of SLP-6 and 
W48 has not shown to be needed to prevent migration of PAH towards the City of 
Edina municipal wells. Tlie stated purpose of pumping SLP-6 and W48 in to Focused 
Feasibility Study is to decrease VOC contamination from encroaching upon City of 
Edina. As stated previously, ReiUy is not responsible for the VOC impacts detected 
near St. Louis Park, In addition, the modeling efforts Were hot performed and did not 
predict potential PAH migratioh. 
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Cbhclusions 
August Mack has come to following conclusions based upon our review of the 
groundwater model. 

• Multiple problerns exist with the groundwater flow model which leads to 
questions concerning its accuracy to predict contamin^t movement. 

® Hie model is based upon VOCs movement not PAHs. PAHs yyill move rnucli 
slower than VOCs in groundwater so the model does not predict potential PAH 
movement. Questions concerning the location of VOCs as it affects the need for 
SLPr-6 and Vy48 for hydraulic control have been raised in the modeling report. If 
the VOCs are further north as postulated by the modeling report, SLP6 and W48 
are not suitable for VQC control. 

® The model uses reverse particle tracking to infer potential VQC impacts to City 
of Edina wells instead of using cliemical specific fate and transport modeling. 
Reverse particle tracking cannot accurately predict the potential for PAH impacts 
at the City of Edina municipal wells. 

August Mack trusts that this submittal meets with your approval. Please contact us if 
you have any questions or need any additional information. 

Timothy H. DeWitt, P.E. 

Bryan K. Petriko, P.E. 
Principal 




